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“...if we can reconceive of our government so that the interactions and the interplay between private sector, 
nonprofits, and government are opened up, and we use technology, data, social media in order to join forces 
around problems, then there’s no problem that we face in this country that is not solvable.”
- President Barack Obama, SXSW Keynote March 12, 2016
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Introduction
Vulnerability and Climate Change
In July of 1995, triple-digit temperatures and high humidity over 
5 long summer days resulted in the deaths of 733 people ac-
cording to the Chicago Board of Health (Schreuder 2015). Vic-
tims were disproportionately Chicagoans who happened to be 
poor, elderly and/or members of minority populations (Jones 
2015). Eric Klinenberg, author of “Heat Wave: A Social Autopsy of 
Disaster in Chicago,” found there were a variety of factors which 
lead to the high number of deaths:
“The death toll was the result of distinct dangers in 
Chicago’s social environment: an increased population 
of isolated seniors who live and die alone; the culture 
of fear that makes city dwellers reluctant to trust their 
neighbors or, sometimes, even leave their houses; the 
abandonment of neighborhoods by businesses, service 
providers, and most residents, leaving only the most 
precarious behind; and the isolation and insecurity of 
single room occupancy dwellings and other last-ditch 
low-income housing. None of these common urban 
conditions show up as causes of death in the medical 
autopsies or political reports that establish the official 
record for the heat disaster” (Klinenberg 2002).
The 1995 heat wave is an unfortunate example of how vulnera-
bility and climate change intersect with poor planning and a lack 
of knowledge about the dangers of climatic extremes, something 
that will continue to become relevant as the impact of climate 
change increases. This event, and others like it, are what partially 
inspired our team to construct an open source heat vulnerability 
mapper.
Exposure to heat can be heightened in certain parts of the urban 
areas due to a heat island effect (Oke 1973; Stone Jr. and Rod-
gers 2001). This urban heat island (UHI) effect (in which urban 
Source: NOAA
State of Affairs
As urban planners, knowing how to work with data is essential. In-
creasingly, this task has become less about analysis and more about 
finding innovative and engaging ways to tell stories. Planners are 
natural storytellers, but storytelling has significantly evolved. No 
longer is planning a matter of publishing a large document every five 
years; it can incorporate technology in both reaching the public and 
allowing the public to reach them. In other words, technology and 
open source data can be used to both create, publish, and listen to 
stories. These kinds of activities are classified as “civic technology.”
Civic technology is defined in a 2013 report from The Knight Foun-
dation as a convergence of fields, incorporating elements of col-
laborative consumption, government data, community organizing, 
social networks, and crowd-funding (Knight 2013). Essentially, civic 
technology projects provide information in a way that is easier to 
understand and is more accessible, while simultaneously encourag-
ing continued engagement from the general public. These projects, 
which aim to build data and tools “with, not for,” have significantly 
increased in the past decade alone.
This particular story begins within the Department of Urban and 
Regional Planning at the University of Illinois Urbana-Champaign. 
The Open Heat Vulnerability Mapping project, or OHVM, was an idea 
conceived by Dr. Bev Wilson and Dr. Arnab Chakraborty and funded 
by The Lincoln Institute of Land Policy. The concept was borne out of 
a desire to map both where vulnerable populations and hazardous 
locations are in terms of extreme heat events (EHE) using publicly 
available datasets. This tool would focus on the Chicago Metropol-
itan Agency for Planning (CMAP) counties, and would also include 
scenario planning capabilities. The final product was both a live beta 
and sandbox website, created using Shiny. The beta site displays 
DAYMET temperature data, a social vulnerability index (SoVI) from 
2013, and cooling center locations, while the sandbox site shows 
longitudinal SoVI from 1990, 2000, and 2010. Preliminary analysis has 
found that vulnerability to heat has decentralized over time.
Then came the part that is the necessary component of civic tech-
nology – civic engagement. A Google Forms online survey was 
created to obtain feedback from planners, non-profits, and citizens 
living within the CMAP region. ChiHackNight co-founder Derek Eder 
paid a visit to the UIUC campus to talk about civic technology and 
open source projects – specifically, to discuss and advise on getting 
a similar hack night-style group started in the C-U area. Local city 
planners, developers, transportation planners, regional planners, and 
faculty from across campus participated in a few initial conversations 
on what they would like this group to look like, and what they could 
contribute to it. Using Laurenellen McCann’s five methods of civic 
engagement in civic technology as a structure, this report concludes 
with recommendations and strategies on best utilizing the existing 
assets in Champaign-Urbana to establish a viable local civic technol-
ogy group. Smog and heat over Chicago in July 1995. Source: Gary Baasch
Source:  Textontechs.com
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areas are significantly warmer than surrounding rural areas due 
to decreased tree cover, dark impervious surfaces, skyscrapers 
with glass facades, etc.) continues to exacerbate the problems of 
global warming and climate change. A 2014 report by Climate 
Central found that the City of Chicago can get up to 21.0° hotter 
in the summer than surrounding rural areas (Kenward et al 2014). 
The report also found that higher temperatures can increase 
ozone air pollution, adding to the health risks and hazards al-
ready associated with extreme heat events.
Long-term climate trends unfortunately point to increased heat 
waves in both occurrence and intensity throughout United States 
cities (Habeeb et al. 2015). Recent climate models project that 
heat waves similar to that experienced during July 1995 will oc-
cur 2 to 5 times per decade by the middle of this century in Chi-
cago, making the study of heat vulnerability and climate change 
within the region even more necessary (Hayhoe et al. 2010).
While the global climate continues to be ever-changing, the fact 
that vulnerability is not static and also fluctuates over time is not 
as widely acknowledged (Kashem et al. 2016). “Social vulnerabil-
ity” refers to differences in susceptibility or sensitivity to hazards 
across social groups that are attributable in part to the social, 
economic, political, and institutional factors (Tate et al., 2010). In 
order to measure and map vulnerability to extreme heat events 
(EHE), our team drew upon existing hazards of place framework 
(Cutter, 1996; Cutter et al., 2003) to identify a set demographic 
and economic characteristics consistent with vulnerable pop-
ulations, such as age and lack of air conditioning (Stone et al., 
2010).
Scenario Planning
While a primary aim of the OHVM tool is to provide a central-
ized, web-based platform for accessing scientific datasets and 
visualizing existing data in an innovative way, the tool was also 
inspired by a desire to show how vulnerability has changed in 
the past and may change in the future; in other words, the tool 
would allow users to create or explore future scenarios, and 
therefore inform and enhance climate adaptation planning strat-
egies as they relate to EHEs.
In Opening Access to Scenario Planning Tools, the authors note: 
“the traditional predict- and-plan paradigm is inadequate... We 
need to move toward developing and implementing planning 
tools and processes that foster anticipation and adaptation.” To 
Source: Knight Foundation, 2013.
do that, the report calls for “increasing understand-
ing and acceptance of scenario planning; overcoming 
the complexity and cost of tools; improving access 
to existing data; enhancing interoperability among 
different tools; and creating mechanisms to integrate 
foresight and anticipation into planning processes 
and implementation.” The Open Heat Vulnerability 
Mapper is able to speak to nearly all of these recom-
mendations.
Civic Technology and 
Human-Centered Design
Civic technology is defined in a 2013 report from The 
Knight Foundation as a convergence of fields, incor-
porating elements of collaborative consumption, gov-
ernment data, community organizing, social networks, 
and crowd-funding (Knight 2013). As a participant in 
a Chicago-area civic tech forum put it, “information + 
invitation = participation” (McCann 2015). Essentially, 
civic technology projects provide information in a way 
that is easier to understand and is more accessible, 
while simultaneously encouraging continued engage-
ment from the general public. These projects, which 
aim to build data and tools “with, not for,” have sig-
nificantly increased in the past decade alone.
Related to civic technology is the concept of “hu-
man-centered design,” or HCD. With the help of funds 
from the Bill and Melinda Gates Foundation, IDEO, 
a Chicago-based design firm, was able to produce 
a free, open-source Field Guide to Human Centered 
Design toolkit, available online for download (IDEO 
2015). The very first paragraph of the field guide lays out the 
central tenets of practicing HCD:
“Embracing human-centered design means believing 
that all problems, even the seemingly intractable ones 
like poverty, gender equality, and clean water, are solv-
able. Moreover, it means believing that the people who 
face those problems every day are the ones who hold 
the key to their answer. Human-centered design offers 
problem solvers of any stripe a chance to design with 
communities, to deeply understand the people they’re 
looking to serve, to dream up scores of ideas, and to 
create innovative new solutions rooted in people’s actu-
al needs.”
An illustration of urban heat island effect. Source: Clean Air Partnership
Source: Knight Foundation, 2013.
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Source: IDEO, 2015.
Entrenched in the concept of HCD is an iterative, collaborative, 
and transparent research and design process that resonates 
more deeply with audiences and ultimately drives engagement 
and growth (Thomsen 2013). True civic technology efforts should 
emulate HCD philosophies and best practices, working with mul-
tiple stakeholders and not “for” them.
 
HCD/user-centered design and civic technology have brought 
the importance and usefulness of technological tools to non-
profit and government agencies to the fore. Researchers study-
ing the public’s grassroots use of technology in times of crisis, 
for example, have observed that organizations need to adapt, 
in particular, to leverage the public’s “emergent, improvisation-
al, and innovative technology use” (Voida 2014, Palen and Liu 
2007). Civic technology has inspired events like hackathons, 
weekly meet-ups, and other collaborative spaces where commu-
nity organizers, government employees, planners, techies, and 
members of the public can come together and work on creative 
solutions to prevalent urban problems. Civic tech projects should 
have little to no barrier to entry, and should be the outcome of 
an engaged synchronous meeting of minds.
Internet-based technologies, especially employed by civic-mind-
ed organizations, also have the potential to increase engage-
ment levels from the general public. Similar to civic tech itself, 
“civic engagement” lacks a unified definition in literature, but 
in general it is perceived as an instrument for local governance 
and a foundation to empower people, often by informing citi-
zens and utilizing feedback channels towards authorities (Mo-
hammadi et al. 2011). Castells (2000) argues that we are living 
in a network society where the Internet and various networks of 
citizens have created a networked space for engagement (Cas-
tells 2008). As long as the social context fosters participation and 
action (Roberts 2009), the Internet and social media can attract 
even more citizens to participate (Sæbø et al. 2009, Berntzen 
et al 2014). Technology can facilitate collaboration, destabilize 
existing organizational hierarchies and lead to increased collabo-
ration between organizations (Garrett 2006). An active participa-
tion process engages participants in all stages of a given activity, 
from the identification of problems to decision making of activ-
ities and outcomes (Zaman et al 2014), consistent with the core 
tenets and values of civic technology.
McCann lists five methods of civic engagement in civic technolo-
gy projects:
1. Utilize existing social infrastructure,
2. Utilize existing tech skills and infrastructure,
3. Create two-way educational environments,
4. Lead from shared spaces, and
5. Distribute power.
These five methods will be further elaborated and explored with-
in the engagement section of this report, as our engagement 
strategy is told through the story of civic engagement.
Open-Source Tools and Technology
Open source data, tools, and web-based information are im-
portant factors behind the emergence of civic technology as a 
frame for public engagement and planning. While increasing 
open urban data in the U.S. was originally “driven by a commit-
For Your Consideration:
The Digital Divide and Net Neutrality 
for Civic Technology
Though this project did not seek to explicitly promote open internet 
and net neutrality policies, it is inextricably linked to the continuation 
of equally accessible internet for all. In the guise of building with, not 
for, the unspoken goal is to build easily accessible and understand-
able web tools. If these online interactive tools are to remain acces-
sible, then the internet itself must remain accessible to the general 
population - especially to vulnerable populations. It is important to 
keep this in mind when going about civic technology projects, as net 
neutrality-related policies could affect the eventual success of the 
endeavor.
Another current, oft-politicized topic that is extremely relevant to 
those rolling out civic and open-source technologies is the concept 
of “the digital divide.” In 2014, 21 percent of adults in the United 
States had no regular internet access, either at home, work, or else-
where (Rainie and Cohn 2014). As of 2015, 68 percent of American 
adults owned a smartphone, and the percentage rose to 87 percent 
for households earning $75,000 or more annually (Anderson 2015). 
In the age of the “Internet of Tanshings,” the more traditional so-
cioeconomic divide between the haves and the have-nots is now 
expressed in terms of access to digital data and information. Though 
civic technology and the development of open-source tools may not 
aim to directly address the digital divide, ensuring that more people, 
especially more vulnerable populations, both 1) have access and 2) 
are engaging with online resources in essential to the project’s actual 
success. In other words, increasing digital literacy (or the ability to 
use digital technology, communication tools or networks to locate, 
evaluate, use and create information) can lessen the digital divide 
and increase the reach of civic tech tools (“Digital Literacy” 2008).
ment to transparency and accountability,” the potential for these 
resources go further into innovation and new forms of public 
participation and community engagement (Gurin, 2014). Data 
collection, production, and analysis is no longer confined to the 
realms of mathematics and computer science; more and more, 
working with data involves finding creative ways to visualize and 
share data across multiple networks and types of stakeholders, 
each with their own agendas and capacities. In other words, 
working with data is about storytelling. Civic technology tools 
and open source data empower others to not only tell their own 
stories, but to listen and engage with other storytellers. Web-
based tools that integrate open data can play a role in empow-
ering residents (Janssen et al. 2012), enhancing citizen engage-
ment efforts on the part of local governments (Kitchin 2014), 
and supporting planning and action in the face of uncertainty 
(Chakraborty et al. 2015). Tools like the Open Heat Vulnerability 
Mapper will move the field closer to scenario tools that are use-
ful, transparent, and truly accessible.
Appendix A contains a list of current open-source tools and 
technologies, accessible online, that can serve as examples for 
those interested in open civic technologies. 
Source: ZDNet.com
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The Open Heat Vulnerability Mapper
For the Open Heat Vulnerability Mapper, we chose to examine not 
just the city of Chicago, but also it’s surrounding cities and suburbs. 
As such, we expanded our study area to include counties within the 
Chicago Metropolitan Agency for Planning (CMAP) jurisdiction. The 
region is comprised of seven counties located in northeast Illinois: 
Cook, DuPage, Kane, Kendall, Lake, McHenry, and Will; and has a 
combined population of 8.48 million based on the 2010-2014 Amer-
ican Community Survey. The City of Chicago had a resident popu-
lation of 2.71 million according to the same data source, and has 
historically struggled with racial and ethnic segregation, as well as 
concentrated poverty.
Though the tool started with most recent available data as of Fall 
2015 (the American Community Survey 5-year estimates for 2013 for 
the vulnerability index, and corresponding summer 2013 tempera-
ture data), we eventually incorporated data from 1990, 2000, and 
2010 decennial censuses at the tract level and temperature data to 
study the longitudinal impact of climate change. The Neighborhood 
Change Database compiled by GeoLytics Inc. reconciles changes in 
the boundaries of census tracts and provides consistent data that can 
be used to conduct analysis over time.
Tool Development
While conducting a semester-long research project involving open 
source data analysis tools and Twitter in Mumbai, I created a work-
flow process for working with open data and open source technol-
ogy consisting of four major steps: Gather, Process, Analyze, and 
Visualize/Share. Situating the creation and progress of the OHVM 
tool within this established workflow enhances the replicability of 
the project, making it easy for anyone to follow in our footsteps and 
construct their own open source civic technology tool.
Gather
Though the “gathering” process of open source tool construction 
can involve the creation of primary data (especially when working 
in non-Western or data-deficient areas), our particular goal did not 
require this task. Rather, existing datasets were downloaded and ma-
nipulated later to suit our purposes.
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In order to show the intersection of vulnerability and elevated sur-
face temperature, two data components were needed: a vulnerability 
index and weather, specifically temperature, data. Data for the vul-
nerability index was gathered from the U.S. Census Bureau, utilizing 
both the American Community Survey (2013 5-year estimates) and 
the 1990, 2000, and 2010 decennial censuses.
The latter, the climate data, was originally going to be brought in 
from the U.S.G.S.’s Landsat satellite imagery clearing house and 
put through a thermal image processing procedure (Chander & 
Markham 2003). However, as there were very few Landsat 8 images 
which fit our criteria from the summer of 2013, other data sources 
which denoted surface and/or air temperature were sought out. As 
an alternative, we are relying on the Daymet dataset (Thornton et al. 
databases, spreadsheets, maps, etc. Processing and analyzing are re-
lated, and can overlap with each other; however, processing focuses 
more on specific steps while analysis looks at the big picture. Anal-
ysis answers the research question, while processing moves towards 
those answers.
Though we did not have to create any primary datasets for the 
OHVM, the processing of both categories of data (vulnerability and 
temperature) still involved initial formatting. Data from the U.S. Cen-
sus Bureau, utilized in the creation of the longitudinal vulnerability 
indices, was joined according to census block group or tract number, 
then cleansed of margin of error (MOE) columns.
The creation of the index itself was based on the methodology of 
2014), maintained by the Oak Ridge National Laboratory (ORNL) and 
hosted by the NASA-supported Distributed Active Archive Center 
(DAAC). This dataset “provides gridded estimates of daily weather 
parameters for North America, including daily continuous surfaces 
of minimum and maximum temperature, precipitation occurrence 
and amount, humidity, shortwave radiation, snow water equivalent, 
and day length” (ORNL 2016) that are easily accessible to web-based 
applications like the OHVM as a web map service (WMS). While 
the Daymet data provide a lower spatial resolution than Landsat (1 
kilometer2 as opposed to 30 meter2), its temporal resolution (daily 
and monthly data from 1980 to 2014) far exceeds that of Landsat (16 
days between scene acquisitions, cloud cover permitting). 
Locations of cooling centers for all six CMAP counties and the City 
of Chicago were collected from each county’s public health depart-
ment website, and geocoded using ArcGIS. This was important to 
include within the tool to both make it useful to non-urban planning 
stakeholders, and to demonstrate the importance of linking climate 
change adaptation to planning efforts across local and regional lev-
els.
Process
Processing should really be broken down into two separate but 
equally important components: data processing and data manage-
ment. Data processing, or “data janitoring,” refers to the steps tak-
en to transform data from a raw format to a clean, finalized format 
that can be analyzed and visualized. Data management refers to the 
organization of the data, including the creation and management of 
CMAP Region Locator Map. Source: Author.
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Johnson et al’s (2012) heat-specific vulnerability index, which was 
inspired by Cutter et al’s (2003) Social Vulnerability Index (SoVI). 
The index was created by performing a maximum likelihood factor 
analysis on multiple variables drawn from the 2013 5-year American 
Community Survey (ACS) at the block group level. The multivariate 
statistical analysis was conducted using R, an open-source statis-
tical analysis and programming environment. Each of these input 
variables were drawn from the 2013 ACS 5 Year Estimates and the 
income variable shown in bold were median values rather than mean 
values in the Johnson et al. (2012) study due to changes in Census 
Bureau methods. Finally, we were unable to include the “Population 
age 65 and older in group living quarters” from the earlier study be-
cause it was not available as part of the 2013 ACS 5 Year Estimates.  
The longitudinal data for years 1990, 2000, and 2010 resulted in 
indices based on the decennial census at the tract level, and required 
a slightly different approach to create the SoVI. As outlined by Reid 
et al (2009) and based on Cutter’s previously cited work, we used 
data collected by the U.S. Census Bureau and standardized it in the 
Neighborhood Change Database product compiled and marketed 
by Geolytics Inc. The general procedure of the maximum likelihood 
factor analysis begins with the generation of a simple correlation 
matrix using the input variables. Next, the variance is partitioned 
into common and unique components and an initial solution is ex-
tracted (i.e., a linear combination of artificial variables that capture 
most of the variation exhibited by the original variables). The result 
is then rotated to ease interpretation of the derived factor loadings 
and factor scores on each of the retained factors are generated. We 
then normalized the factor scores to have mean of 0 and a standard 
deviation of 1 (i.e., z-scores) and code them based on deviations 
from the mean value (after Reid et al., 2009 and Johnson et al., 2012). 
Finally, the codes for each Census tract are summed to generate the 
heat vulnerability index, which has a theoretical range of 4 to 24 and 
facilitates comparisons across time periods. This approach is also less 
sensitive to outliers and can accommodate the upward trend over 
time in average temperatures seen in cities like Chicago.
Since this project was a team effort, data management almost al-
ways took place on the cloud, using services like Box. We also tried 
to make as many layers as possible vector data, in order to optimize 
1990 20102000
Screenshots from the current sandbox version 
of the OHVM website. Looking at longitudinal 
data shows that heat vulnerability has decen-
tralized over the past few decades.
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tool performance and reduce loading time.
Analyze
Analyzing the data, like processing, should involve the manipula-
tion of data into a machine-readable format that bests answers the 
research question. However, analysis should also involve the incor-
poration of more specific tools and commands that focus largely on 
visualization and the final product over background processing.
In order to identify areas of elevated temperature, we began with 
data from the Global Historical Climatology Network (GHCN), acces-
sible through the National Climate Data Center (NCDC 2016). Next, 
we identified all weather stations within the Chicago metropolitan 
region with at least 30 years of data records. For each summer day 
(June 1 through August 31), we calculated the 95th percentile of ob-
served daily maximum temperature over the previous 30 years. This 
value was then used as threshold for distinguishing extreme heat and 
is based on guidelines provided by the U.S. Environmental Protection 
Agency (EPA 2006). For each of the weather stations with at least 30 
years of data, we created Thiessen polygons to determine the clos-
est weather station for all locations within the study area. Finally, a 
raster dataset was created showing grid cells where for a given day, 
the estimated surface temperature from the Daymet data exceeded 
the 95th percentile of daily maximum temperature for the previous 
30 years at the nearest weather station. This approach was repeated 
for the average daily maximum temperature for individual months, 
and these raster datasets are the proxy for exposure to extreme heat 
provided in this prototype of the OHVM tool.
Hotspots for the summer of 2013 (listed on the tool drop-down dis-
play menu as “Vulnerable + Exposed”) were created by overlapping 
block groups that were two standard deviations above the mean with 
the elevated surface temperature described in the previous para-
graph.
Visualize/Share
Visualization is about the creation of a final product that is read-
able and understandable to people of all different backgrounds. The 
images may not be “final” in a sense that the data will continue to be 
gathered and evolve, but they should still be easy to interpret.
In the case of the OHVM project, visualizing and sharing were very 
nearly the same steps, as we desired to create an open-source web 
application that could be run from anywhere with internet access. 
As our main goal in collecting and analyzing the data was to utilize 
it to create an open source tool, our final visuals could not be static 
maps or images. Working within the confines of Shiny, an R package 
that serves as a wrapper for existing JavaScript libraries and supports 
the creation of web pages and web applications, we developed a UI 
(User Interface) and back-end server script that was both interactive 
and engaging.
First, we had to decide the best way to display the results from the 
heat vulnerability index, as the results of the PCA produced a range 
of numbers, both negative and positive, that would have been diffi-
cult to display using default classification methods (i.e. natural jenks). 
Like previous research initiatives which focused on vulnerability, the 
standard deviation of the final factor analysis was ultimately used 
to measure and display vulnerability across the urban landscape for 
the 2013 index in particular. The indices from previous years (1990, 
2000, and 2010) were visualized based on the methodology of Reid 
et al (2009) as described in the “Process” section, which created two 
different analysis levels, both in terms of number interpretation and 
in terms of spatiality (block groups versus tracts). Though the current 
published version of the tool displays the 2013 index and tempera-
ture data, the “sandbox” version of the tool (which allows our team 
to experiment with changes without altering the beta version of the 
site) displays the longitudinal vulnerability indices and temperature 
data, with the hopes of one day merging the two. 
However, despite the differences in numbers on the index, the visu-
alization scheme remains the same: a basic red-yellow-green scale 
with green being the least vulnerable and red being the most vulner-
able. There are three different selectable base maps to choose from 
(OpenStreetMap, CartoDB, and Google satellite imagery), which, 
along with all the other layers, can be turned on and off from a drop-
down menu in the upper right-hand corner of the map. The cooling 
User Input for Temperature:
Daily or Monthly
Heat Vulnerability Index Value
Interactive Zoom
User Layer Control
Maximum Temperature Value
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centers are displayed as large black circles; and, upon, clicking on 
them, users can see the names of the facility and their address. Ac-
tual index values can also be viewed in a popup window if the user 
clicks on a particular block group/tract.
Next Steps for the OHVM Project
Though both the beta version and the sandbox version of the OHVM 
site accomplish the main goals set at the beginning of the project 
in terms of bringing together multiple sources of open source data 
in an innovative manner, there is (as always) more to be done. Next 
steps for the team include:
Improve hot spot identification processing and visualization
When it comes to identifying hot spots outright, our tool can defi-
nitely be improved. Currently, users are compelled to interpret the 
intersection of the heat vulnerability index and DAYMET temperature 
gradient themselves, visually deciding where the high vulnerability/
high temperature datasets overlap. In order to ease the work re-
quired of site visitors and increase the usability and accessibility of 
the tool itself, we have established a workflow for the Daymet data 
that will produce vector polygons of hotspots at daily, monthly, and 
seasonal temporal levels. This new process involves aggregating the 
data for each temporal selection at the pixel level, then using zonal 
statistics to aggregate the pixels to census tract geographies. Hot 
spots can then be identified for each year, and users will also be able 
to better see what areas have consistent hot spots over time. These 
hot spots can then be visualized and selectable within the web tool, 
perhaps accompanied by graphs or charts that show how tempera-
ture has risen or fallen over time within a specific tract.
Further refine the user interface (UI)
Though the current user interface in the beta version of the tool 
functions as intended, and is relatively easy to understand, work 
must be done to make the look and feel of the tool more engaging. 
This will naturally come with time as additional data and functionality 
is added (as described in the previous and following next step sec-
tions); but in the meantime, the basic page design, color scheme, etc. 
can be modified to attract more attention and make the page more 
“click worthy” for both desktop and mobile users.
Add scenario planning capabilities and interactive projections.
From a scenario planning perspective, our goal is that the users 
will be able to (a) understand the patterns of vulnerability and heat 
exposure, and the interaction between the two, and (b) use that 
knowledge to visualize future changes in these patterns and their im-
plications. The first step towards accomplishing this goal involves, as 
previously mentioned, combining the longitudinal indices from 1990, 
2000, and 2010 with the 2013 index; or perhaps even eliminating the 
2013 index altogether, and focus mainly on the tract-level analysis. 
Even a quick glance over these datasets from the decennial census-
es show that vulnerability to extreme heat events has decentralized 
over time, which makes the need for scenario planning capabilities 
and greater interactivity within the tool itself all the more pertinent. 
Increasing access to these datasets, as we have already done, is only 
The Chicago Million Dollar Blocks website, an open-source project created by participants in ChiHackNight. Co-founder Derek Eder stated 
that most of the traffic to this page came from Facebook’s mobile application, which demonstrates the importance of having a visually 
engaging user interface.
Source: Author.
part of the puzzle; users must be able to clearly access, interact with, 
and analyze the data on their own terms and their own time in order 
to fully understand it.
The results of this analysis—areas where heat exposure, or vulner-
ability, or both may worsen (or improve)—will be useful in the fol-
lowing ways. One, we are looking into capabilities for exporting the 
datasets from our tool in formats compatible with other scenario 
tools such as Envision Tomorrow. Second, through a web-link on the 
tool page, we will compile and share information on best manage-
ment practices for heat island mitigation that includes green roofs, 
parks, trees, and open space. In a future research project, we would 
like to provide decision-makers with more tailored advice on, say, 
how much open space is necessary to reduce temperature by X de-
grees. Accomplishing this will involve improving the user interface to 
incorporate all of these capabilities and related pages. 
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Beyond OHVM: The Local Civic Engagement Process
Though the OHVM project stands on its own 
as an ongoing example of civic technology 
for the Chicago metropolitan region, our 
project team desired to begin and sustain 
conversations about implementing civic 
technology and open-source data solutions 
locally in Champaign-Urbana.
The engagement process began as an ef-
fort to 1) publicize the tool, it’s capabilities, 
and it’s ease of replication, and 2) find out if 
a similar tool, or a similar development ap-
proach, would be useful to stakeholders in 
Champaign-Urbana. 
Let’s return to McCann’s methods of civic 
engagement in civic technology projects, and 
discuss both how we have begun to engage 
local stakeholders and how we plan to con-
tinue in light of these guidelines (2015):
Utilize existing social 
infrastructure
According to McCann, “social infrastructure” 
refers to the ecosystem of relationships and 
formal and informal organizations in a com-
munity. These structures can be physical or 
relational, and most are organized by some 
element of place.
Champaign-Urbana is unique in that it actu-
ally incorporates three distinct communities, 
which can overlap in intangible ways, but are governed and managed by vastly different 
organizations. These communities are the City of Urbana, the City of Champaign, and the 
University of Illinois Urbana-Champaign. In order to actually get a truly inclusive and repre-
sentative civic tech group going, we knew that we needed to ensure the participation and 
interest of all three.
In this vein, we sought out professionals from several local organizations and invited them 
to an initial meeting to garner interest and potential for local civic technology projects in 
early April 2016. Attendees included:
● The City of Urbana Planning Department
● The City of Champaign Planning Department
● The City of Urbana IT Department
● Champaign-Urbana Mass Transit District (CUMTD)
● US Army Corps Construction and Engineering Research Lab 
(CERL)
● Illinois Informatics Institute
● The Center for Digital Inclusion
● Champaign County Regional Planning Commission
● The University of Illinois Active Transportation Coordinator
Having all these different agencies, several with overlapping or 
nested jurisdictions, produced a powerful dialogue that revealed 
both the existing civic tech infrastructure and the interest in building 
on this through increased collaboration and public engagement. In 
sum, there was a lot of synergy in terms of organizational goals and a 
desire to move towards transparent governance, but there were also 
a lot of barriers in the way of achieving these goals.
Our team also scheduled smaller meetings with more focused 
groups of stakeholders to present the OHVM tool, such as the Cham-
paign-Urbana Public Health District (CUPHD).
Though more informal social groups and networks were not pres-
ent at this initial meeting, our team has actively sought to find out 
who they are and if they would be interested in a local civic tech 
group. Several examples can be found on the social networking sites 
like MeetUp and Facebook, including the C-U Coffee Shop Coders, 
CU.Net (.net developers), Py-CU (python developers and coders), 
Makerspace Urbana, and UX Champaign-Urbana (user experience/
design). Next steps in terms of growing the local civic tech commu-
nity include finding ways to bring elements and representatives from 
both formal and informal social infrastructures to the table. In this 
way, collaboration can ensue, and informal learning and leadership 
can take place between planners, developers, community members, 
and interested parties.
Utilize existing tech skills and 
infrastructure
As C-U is a college town containing the state’s largest university 
(and Parkland Community College), the community’s technical skills 
and infrastructure are somewhat embedded within the social infra-
structure. McCann defines “technical infrastructure” as both physical 
elements, like wireless network nodes, radio towers, and computers; 
and digital elements, like social media platforms, email, and blogs, or 
“the tech tools a community uses to support everyday activity and 
public life.” 
The Champaign-Urbana civic technology group initial interest meeting, April 1, 2016.
Source: Author
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Champaign-Urbana is, fortunately, blessed to have excellent re-
sources available under both of these definitions. The university 
has a multitude of computer labs, and one of the country’s largest 
library collections of both tangible and digital items. The CyberGIS 
Center for Advanced Digital and Spatial Studies is just one branch of 
the National Center for Supercomputing Applications (NCSA), both 
found on the northern side of campus among the engineering build-
ings, and has already expressed interest in being involved in local 
civic tech projects. On the opposite side of campus, the university’s 
Research Park contains office space for global tech giants like Google 
and Yahoo, as well as a tech incubator and start-up accelerator pro-
grams.
Off-campus, one can find nearly as many tech-related resources. 
Both Champaign and Urbana have public libraries in or near their re-
spective downtowns, each with meeting spaces and computers avail-
able for public use. The City of Urbana launched their own open data 
portal in the spring of 2015 under Socrata’s platform. Champaign 
County GIS (CCGIS) Consortium also maintains an open online spatial 
data repository for community members to observe and download. 
On the digital side of tech infrastructure, there are several regularly 
updated websites which community members can go to for details 
on community events and public life in general. Chambana Moms, 
while geared towards parents, acts as a resource for community 
members of all ages for fun local activities. “Urbana Love,” which has 
their own website but is active on Facebook and Twitter, acts as both 
a sponsor and cheerleader for local events, as well as a collective of 
local businesses and community groups that allows them to actively 
exhibit civic pride.
Although it would be nearly impossible to utilize all of these tools at 
the same time – nor would it seem to be very productive to do so – 
the fact that this type of infrastructure is already present in the com-
munity bodes well for those interested in civic tech projects. In other 
words, the wheel does not need to be reinvented here. Figuring out 
how, and when, to tap these resources is key in creating a collabora-
tive, inclusive environment that innovates without simply re-branding 
what already is there.
Create two-way educational environments
In order for newly-acquired skills and tech-use to stick, McCann 
stresses that communities have to have the opportunity to integrate 
the new tools and new skills into their lives on their own terms. 
Teaching and learning must allow community members to “tinker” 
— to play and feel ownership and figure out how they, themselves, 
relate to the tech, or don’t. The teacher must both educate users, but 
also actively listen to participants and guide them through the learn-
ing process at their own pace.
Within Illinois, an excellent example of a civic tech group that creates 
bi-learning, inclusive spaces on a weekly basis is Chicago Hack Night, 
or ChiHackNight for short. Derek Eder, one of the founders of Chi-
HackNight, paid a visit to campus in mid-April 2016 to discuss get-
ting a similar group started in Champaign-Urbana, and I personally 
attended a hack night event the following week to conduct some on-
site ethnographic observations. Though the event is described here 
in detail under the heading of two-way educational environments, it 
equally follows and applies to the following sections on leading from 
shared spaces and distributing power.
ChiHackNights happen every Tuesday at 6 pm, and currently meet in 
the Braintree office at the Merchandise Mart in downtown Chicago. 
When meeting with our team in Champaign-Urbana, Eder stressed 
the importance of meeting regularly in order to gain traction and 
regular attendance; once an event can be inserted within a weekly 
calendar, people can more easily schedule around it, and there are 
no surprises or uncertainty about the next meeting time.
Each hack night begins with built-in time for mingling, networking, 
and eating some of the free food provided by the event organizers (a 
surefire way to attract people to an event). Everyone eventually gath-
ers in the open “auditorium” space in the Braintree offices, and Eder 
and his hack night co-founder Christopher Whitaker welcome every-
one. After announcements, all attendees briefly introduce themselves 
with their name and what they do. Though seemingly tedious at first 
glance, this exercise is a quick and easy way to locate help, collab-
orators, networking opportunities, or people with similar interests. 
Anecdotally, simply by me stating that I was an urban planning grad 
student, I had two or three people approach me immediately after-
ChiHackNight at the Braintree offices in the Merchandise Mart, April 19, 2016.
Source: Author
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wards asking for planning-specific help or future contact.
Though usually hack nights also begin with presentations by Chi-
HackNight attendees or civic tech-related groups (which are profes-
sionally filmed, edited, and posted on YouTube for everyone to view), 
on the particular night I attended there were no presentations. In-
stead, the event organizers proceeded to have representatives from 
existing working groups (small break-out groups with a specific tool, 
topic, or problem) state if they were meeting tonight, a brief descrip-
tion of what they do/have done long-term, and what specifically they 
are doing tonight. Some of these groups are static and happen every 
week. For example, Whitaker leads a group called “Civic Tech 101,” 
which provides a short introduction to those who may be new to 
ChiHackNight about what civic technology is. There is also a group 
that only troubleshoots coding or other tech-related issues on a one-
on-one basis. However, most groups are dynamic; some only exist for 
that one night and solve a specific problem, while some juggle mul-
tiple projects or issues under a singular theme, such as education or 
health. What matters most is the blatant inclusivity of each and every 
group, and really of the event as a whole. Anyone, first-time attend-
ees included, can join a group, propose a group, or even float among 
multiple groups just to get a lay of the land. In other words, anyone 
can be the teacher or the student, or both – there are no barriers to 
entry. 
A good local example of an existing two-way educational space is 
the Champaign-Urbana Community Fabrication Laboratory, or the 
“Fab Lab,” part of the Illinois Informatics Institute’s public engage-
ment program located on the UIUC campus. As described on the 
organization’s website:
“The Champaign-Urbana Community Fab Lab is an open 
and collaborative workshop space for computer-driven 
innovation, design and fabrication. We enable makers of 
all kinds to imagine, design and create using open source 
software and DIY equipment. We do this by working with a 
local and international network to actively cultivate public 
engagement through community-focused art-entrepreneur-
ship, research and education.”
In order to follow this particular guideline, a local civic tech group 
would need to get out of the university mindset of the teacher-stu-
dent power dichotomy, and tap into some of the more informal 
community groups discussed in the previous two sections. But as 
ChiHackNight, which has grown from less than 10 people to over 100 
regular weekly attendees in just a few short years, demonstrates: if 
the motivation to be open and collaborative is there, creating (and 
maintaining) a two-way educational environment is relatively simple.
Lead from shared spaces
Shared spaces, or “commons” as referred to by McCann, can be phys-
ical or digital, temporary or permanent. “Tapping into a commons 
not only helps identify social and technical infrastructure, it provides 
a key opportunity to listen and learn about what matters most to a 
community” (2015). This begins by leveraging both existing knowl-
edge bases and existing shared physical spaces.
Though ChiHackNight meets in the same space each week, it is 
temporary in that the space does not belong exclusively to the event 
or the organization. Shared spaces can remove a barrier to entry by 
removing any potential conflicts among organizations or governanc-
es. By utilizing a physically-identifiable collaborative space (in other 
words, neutral territory), people are more likely come to the event 
with an open mindset and a willingness to work together, to both 
teach and learn.
Thus far, our team’s local civic tech meetings have taken place on 
campus. The University of Illinois sits between the two cities of Ur-
bana and Champaign, and geographically is the most accessible for 
the greatest number of people. But there are also existing collabora-
tive office and 
meeting spaces 
off-campus 
that could be 
utilized in the 
future, such as 
[co][lab] and 
the Indepen-
dent Media 
Center (IMC) in 
downtown Ur-
bana, both city 
libraries, and 
even popular 
local downtown 
coffee shops 
like Café Kopi 
(Champaign) 
and Flying 
Machine Cof-
fee/Cafeteria 
and Company 
(Urbana).
These shared spaces can also be established in the digital realm. One 
of the first steps taken after our initial interest meeting was to create 
a website and a listserv, which can immediately inform participants of 
working group updates, next meeting times, etc. We are also working 
on creating a list of existing community data portals and databases, 
both open and proprietary, which could be made available online for 
anyone to access.
Distribute power
In McCann’s own words: “The art of leading a collaborative process is 
the art of getting out of the way.” This boils down to leading in a way 
that sets others up to lead, to creating a group or space where any-
one feels comfortable enough to take charge. This requires establish-
ing an environment from the beginning which is both informative, 
empowering, and above all, inclusive. When people feel like they are 
welcome, and that their opinion is valued, they are more likely to 
speak up and contribute in a way that is meaningful to both fellow 
participants and themselves.
ChiHackNight does just this through the break-out working group 
structure. By allowing anyone to form a group, and allowing anyone 
to join any group – essentially, by removing all barriers to entry – the 
power structure is leveled in such a way that everyone becomes a 
participant on their own terms.
In terms of Champaign-Urbana, power can be distributed in two 
main ways. First, from the onset of the group, an inclusive environ-
ment like those described above must be clearly established. This can 
be easily accomplished by following McCann’s first four guidelines. 
Second, participants from all three communities, as well as from 
existing social and tech groups, must be actively encouraged to not 
only participate, but to share their knowledge with the community at 
large. This means recruiting not just planners and techies, but stu-
dents from a variety of disciplines, professionals, community leaders, 
etc. The more people at the table, the more powerful and impactful 
the collaboration and learning can be. Distributing power allows 
people to grow from passive users of open data and civic technology 
to co-contributors in a broader civic tech community.
Derek Eder, co-founder of ChiHackNight, lectures at the 
University of Illinois Urbana-Champaign campus. April 11, 2016.
Source: Author.
Evolution of community members engaged with 
civic technology. Zaman et al 2014 recreated by author.                      
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Lessons Learned
While civic technology builds “with” everyone, 
that does not mean the final product is “for” 
everyone.
Two critical success factors for civic technology projects are 1) the 
degree of the users’ satisfaction of the technology and 2) the degree 
to which the services offered by the technology address the primary 
needs of intended beneficiaries (Dearden 2008, Zaman et al 2014). In 
developer speak, the intended audience for an application or website 
can’t always, and shouldn’t, be “everyone.”
In our weekly OHVM team meetings throughout this past year, a 
large amount of time was spent discussing all the possible function-
alities that could be built into the tool in order to make it utilitarian 
in practice. In other words, we were seeking ways to make the tool 
have the widest reach. But while these discussions were usually 
productive in narrowing down what we actually wanted the tool to 
accomplish, it spoke to the larger issue of defining an audience.
The OHVM tool might just be useful to a very particular group of 
people - likely planners - and that would be okay. It doesn’t have to 
be this end-all, be-all website that attracts users from multiple geo-
graphical and professional or community spaces. If nothing else, it 
can start a conversation about heat vulnerability and hazard planning 
in the Chicago metropolitan region, and eventually be employed to 
prepare for possible future scenarios.
Successful civic tech projects should 
incorporate regular reflection and re-evaluation.
Democratic practices and procedures can be exhausting, but the end 
product makes it worthwhile. Like most social justice projects and 
bottom-up initiatives, civic techies need to maintain a critical per-
spective on what their methodology accomplishes and who benefits 
from the project as a whole. If this self-reflection gets glossed over 
or forgotten in the process, then the project ceases to be civic tech.
Though we built the OHVM beta version first, and sought feedback 
and community engagement after, we recognized from the begin-
ning that the tool would not function as we desired it to without re-
ceiving some critical views and reviews. We created a Google Forms 
survey linked to the website that visitors can fill out in less than 5 
minutes, and plan on using the comments and reactions expressed 
there to improve the next version of the tool.
Screenshot from Google Forms OHVM User survey. Source: Author.
Inclusion, Inclusion, Inclusion.
Creating and maintaining an inclusive environment is absolute-
ly essential to attracting multiple stakeholders to invest their time 
and interests in a civic tech endeavor. If people feel that their opin-
ion doesn’t matter, or if they feel that they are not knowledgeable 
enough to meaningfully participate, they will either make their first 
event their last, or will just never show up. 
Though I understand certain aspects of coding, I would strongly 
hesitate before labeling myself a “coder” or a “techie”; and yet, I 
felt equally as important and valuable at ChiHackNight as the more 
tech-savvy attendees. I was able to impart some of my planning and 
GIS knowledge to others, but I also was able to learn, because (re-
turning to McCann) power was distributed among members and an 
inclusive, two-way educational environment was clearly established.
Civic technology projects, groups, and events 
require central, consistent, invested organiza-
tion.
Conducting civic technology and related projects is rarely an individ-
ual, full-time endeavor. It requires the investment and collaboration 
of multiple stakeholders, all of whom are likely to have other sched-
uling commitments, families and loved ones, jobs, school, etc. Be-
cause of this, a central point-person – or better yet, a team of people 
– should be designated who has the motivation and time to manage 
meetings, social and tech infrastructure, and community buy-in. 
Ideally, this person (or people) needs to be an MC, a cheerleader, a 
supervisor, a secretary, a PR representative, and (most importantly) a 
visible, recognizable, approachable community member. A leadership 
“council” is even better, as more voices will be involved in the evolu-
tion of the group or project, and power can be distributed in such a 
way that the mantle does not sit too heavily on one individual.
However, finding or creating this team often requires funds. Apply-
ing for and hopefully receiving grants, sponsorships, or other forms 
of bulk income may be difficult to do in the initial stages of starting 
a local civic tech group, but it is something that should be pursued 
once the ball gets rolling.
…and enthusiasm.
Enthusiasm is catching. If the person/people organizing civic tech 
projects and interested parties is not excited, how will anyone else 
be? 
This is why a team is often better than a single point person - at least 
if the group expands past a small number of regular participants. 
Obviously, no one is capable of being excited and exuberant all the 
time; and simultaneously, no one wants to see leadership get burned 
out. Gathering a group of participants who demonstrate the will 
to go above and beyond in investing their time and resources into 
crafting a sustainable civic tech group is an easy way to stay ground-
ed, and to be reminded of why one got involved in civic technology 
in the first place.
But, that being said, it’s okay to take a break. Working groups at 
ChiHackNight do not always meet every week, for a multitude of 
reasons; but just because a week or two goes by without dedicat-
ed work on the particular group project doesn’t mean the project is 
being abandoned. Stepping away from the computer allows one to 
recuperate, and to come back with a fresh perspective and renewed 
interest.
If  it’s not fun, you’re doing it wrong.
Fun is what keeps people coming back – ChiHackNight is proof pos-
itive of this concept. Most people already have full schedules, and 
unless they get some value out of participating in a local civic tech 
group (or at least some free food and coffee), they are not likely to 
return for a second visit. Ensuring fun is had should not require much 
extra effort, either. By following the recommendations of people like 
McCann, and encouraging innovative, creative contributions, having 
fun can subconsciously become part of the process.
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Appendix A: Resources
Civic Technology Resources and Advocacy Groups
Code for America: https://www.codeforamerica.org/
Code Academy: https://www.codecademy.com/
Open Source GIS
QGIS/GRASS: http://www.qgis.org/en/site/
http://grass.osgeo.org/
CartoDB: http://cartodb.com/
Leaflet: http://leafletjs.com/
OpenStreetMap(OSM): https://www.openstreetmap.org/
Google: www.drive.google.com
www.maps.google.com
www.earth.google.com
Examples of Open Source Data and Web Tools
R: http://www.r-project.org/
Shiny: http://shiny.rstudio.com/
Data USA: http://datausa.io/
Social Explorer: http://www.socialexplorer.com/
Conveyal: http://conveyal.com/
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Table 1: Heat Vulernability Index Factors
30 31
Will
Cook
Kane
LakeMcHenry
Kendall
DuPage
¯
Symbology
CMAP Counties
Index 1990
10
11
12
13
14
15
16
17
18
19
20
21
Missing Data
Source: U.S. Census Bureau 1990, ESRI, OpenStreetMap
L
a
k
e
 
M
i
c
h
i
g
a
n
1990 Heat Vulnerability, CMAP Counties
Will
Cook
Kane
LakeMcHenry
Kendall
DuPage
¯
Symbology
CMAP Counties
Index 2000
9
10
11
12
13
14
15
16
17
18
19
20
Missing Data
Source: U.S. Census Bureau 2000, ESRI, OpenStreetMap
L
a
k
e
 
M
i
c
h
i
g
a
n
2000 Heat Vulnerability, CMAP Counties
32 33
Will
Cook
Kane
LakeMcHenry
Kendall
DuPage
¯
Symbology
CMAP Counties
Index 2010
9
10
11
12
13
14
15
16
17
18
19
20
Missing Data
Source: U.S. Census Bureau 2010, ESRI, OpenStreetMap
L
a
k
e
 
M
i
c
h
i
g
a
n
2010 Heat Vulnerability, CMAP Counties
Will
Cook
Kane
LakeMcHenry
Kendall
DuPage
¯
Symbology
CMAP Counties
Index 2013
-2
-1
0
1
2
Source: ACS 2013 5 year estimates, ESRI, OpenStreetMap
L
a
k
e
 
M
i
c
h
i
g
a
n
2013 Heat Vulnerability, CMAP Counties
34 35
¯
Symbology
CMAP Counties
Index 1990
Cold Spot
Not Significant
Hot Spot 90% Confidence
Hot Spot 95% Confidence
Hot Spot 99% Confidence
Missing Data
Source: U.S. Census Bureau 1990, ESRI, OpenStreetMap
L
a
k
e
 
M
i
c
h
i
g
a
n
1990 Hot Spots, CMAP Counties
¯
Symbology
CMAP Counties
Index 2000
Cold Spot
Not Significant
Hot Spot 90% Confidence
Hot Spot 95% Confidence
Hot Spot 99% Confidence
Missing Data
Source: U.S. Census Bureau 2000, ESRI, OpenStreetMap
L
a
k
e
 
M
i
c
h
i
g
a
n
2000 Hot Spots, CMAP Counties
36 37
¯
Symbology
CMAP Counties
Index 2010
Cold Spot
Not Significant
Hot Spot 90% Confidence
Hot Spot 95% Confidence
Hot Spot 99% Confidence
Missing Data
Source: U.S. Census Bureau 2010, ESRI, OpenStreetMap
L
a
k
e
 
M
i
c
h
i
g
a
n
2010 Hot Spots, CMAP Counties
!(!(
!(
!(
!(
!(
!(
!(
!(
!(
!(
!(
!(
!(
!(
!(
!(!(
!(!(
!(!(
!(
!(
!(
!(
!(
!(!(
!(
!(
!(
!(
!(
!(
!(
!(
!(
!(
!(
!(
!(
!(
!(
!(
!(
!(!(
!(
!(
!(
!(
!(
!(
!(
!(
!(
!(
!(
!(
!(
!(
!(
!(
!(
!(
!(
!(!(
!(
!(
!( !(
!(
!(
!(
!(
!(
!(
!(
!(
!(
!(
!(
!(
!(
!(
!(!(
!(
!(
!(
!(!(
!(
!( !(
!(
!(
!(
!(
!(
!(
!( !(
!(
!(
!(
!(
!(!(
!(
!(!(
!(!(
!(
!(
!(
!(!(
!(
!(
!(
!(
!(!(
!(!(
!(!(
!(
!(
!(!(
!(
!(
!(!(
!(
!(
!(
!(
!(
!(
!(
!(
!(
!(
!(
!(
!(
!(
!(
!(
!(!(
!(
!(
!(
¯
Symbology
CMAP Counties
Index 2013
-2
-1
0
1
2
!( Cooling Centers
Source: City of Chicago, Cook County Public Health, DuPage County Public Health, Will County Public Health and Safety, 
NW Herald, Kendall County, Lake County, KaneCounty, ESRI, OpenStreetMap
L
a
k
e
 
M
i
c
h
i
g
a
n
Cooling Centers, CMAP Counties
38 39
¯
Symbology
City of Chicago
Index 1990
11
12
13
14
15
16
17
18
19
20
21
Missing Data
Source: U.S. Census Bureau 1990, ESRI, OpenStreetMap
L
a
k
e
 
M
i
c
h
i
g
a
n
1990 Heat Vulnerability, Chicago
¯
Symbology
City of Chicago
Index 2000
9
10
11
12
13
14
15
16
17
18
19
20
Missing Data
Source: U.S. Census Bureau 2000, ESRI, OpenStreetMap
L
a
k
e
 
M
i
c
h
i
g
a
n
2000 Heat Vulnerability, Chicago
40 41
¯
Symbology
City of Chicago
Index 2010
9
10
11
12
13
14
15
16
17
18
19
20
Missing Data
Source: U.S. Census Bureau 2010, ESRI, OpenStreetMap
L
a
k
e
 
M
i
c
h
i
g
a
n
2010 Heat Vulnerability, Chicago
¯
Symbology
City of Chicago
Index 2013
-2
-1
0
1
2
Source: ACS 2013 5-year estimates, ESRI, OpenStreetMap
L
a
k
e
 
M
i
c
h
i
g
a
n
2013 Heat Vulnerability, Chicago
42 43
¯
Symbology
City of Chicago
Index 1990
Cold Spot
Not Significant
Hot Spot 90% Confidence
Hot Spot 95% Confidence
Hot Spot 99% Confidence
Missing Data
Source: U.S. Census Bureau 1990, ESRI, OpenStreetMap
L
a
k
e
 
M
i
c
h
i
g
a
n
1990 Hot Spots, Chicago
¯
Symbology
City of Chicago
Index 2000
Cold Spot
Not Significant
Hot Spot 90% Confidence
Hot Spot 95% Confidence
Hot Spot 99% Confidence
Missing Data
Source: U.S. Census Bureau 2000, ESRI, OpenStreetMap
L
a
k
e
 
M
i
c
h
i
g
a
n
2000 Hot Spots, Chicago
44 45
¯
Symbology
City of Chicago
Index 2010
Cold Spot
Not Significant
Hot Spot 90% Confidence
Hot Spot 95% Confidence
Hot Spot 99% Confidence
Missing Data
Source: U.S. Census Bureau 2010, ESRI, OpenStreetMap
L
a
k
e
 
M
i
c
h
i
g
a
n
2010 Hot Spots, Chicago
!(
!(
!(
!(
!(
!(
¯
Symbology
!( Cooling Centers
City of Chicago
Index 2013
-2
-1
0
1
2
Source: ACS 2013 5-year estimates, City of Chicago, ESRI, OpenStreetMap
L
a
k
e
 
M
i
c
h
i
g
a
n
Cooling Centers, Chicago
46
Acknowledgements
Dr. Bev Wilson and Dr. Arnab Charkraborty, University of Illinois Urbana-Champaign
The Lincoln Institute of Land Policy
Derek Eder, ChiHackNight
Civic Technology and Digital Storytelling 
in Northeast and Central Illinois
